Background {#Sec1}
==========

Korean society has grown quantitatively over the past few decades, but economic inequality has deepened \[[@CR1]\]. Since 2000, the total fertility rate and marriage rate have steadily declined, and the breakup of the family has been noticeable \[[@CR2]\]. At the same time, gender equality appears to have worked towards dismantling patriarchal-based familyism \[[@CR3]\]. As a result, demographic changes in Korean society appear to have crossed the Rubicon with regard to ultra-low fertility rates. However, little has been said about the social effects of ultra-low birth rates when coupled with a total fertility rate of less than 1.0. The collapse of the family is associated with a variety of phenomena and can have unintended consequences with regard to social integration and social disintegration \[[@CR3]\]. In particular, little is known about whether such changes in the social structure can affect an individual's health status or health inequalities. It is necessary to examine multiple facets of the concepts known as social integration and social disintegration to determine the associated health effects.

Health status is strongly associated with individual socioeconomic status indicators such as income, education, occupation and race \[[@CR4], [@CR5]\]. Recently, however, social integration has also been reported to have a significant contextual impact on health \[[@CR6]--[@CR10]\]. In particular, social capital, composed of social networks and social trust, helps to improve health to create potential information flows \[[@CR11], [@CR12]\]. However, more research is needed on the specific aspects of social capital. An abundance of social capital means that social members are more integrated due to high social trust \[[@CR4]\]. This refers to the tendency of individuals to be more involved in social and political relationships, to embrace others, and to communicate. One result can be a positive impact on an individual's health by fostering formal and informal social networks and strengthening reciprocity and mutual support \[[@CR13]\].

However, there is still uncertainty with regard to the causal proposition that social integration is beneficial for health \[[@CR14]\]. We seek to identify and add new contextual effect variables at the community level to this ambiguous association. Social integration based on social networks can have different effects depending on whether they are bonding or bridging connections \[[@CR13]\]. Excessively closed or open networks can influence how individuals or groups are excluded from society \[[@CR15]\]. Approaches based on social capital tend to reduce the macroscopic nature of this type of capital not being returned to the individual \[[@CR16]\]. For example, if a community is materially wealthy and the crime rate is low, it can be judged that residents have strong bonds \[[@CR17]--[@CR19]\]. On the other hand, other communities may assume that if they have fewer children and a strong individualistic tendency, there will be less cohesion among those in the population \[[@CR20], [@CR21]\]. In each case, it is questionable as to whether different degrees of social integration can affect the health of the population. This study attempts to address this issue through a multilevel analysis.

Methods {#Sec2}
=======

Sample {#Sec3}
------

Data were derived from a survey of respondents drawn from a nationally representative web-based sample of 6909 who participated in the Hankook Research Master Sample Panel. The respondents, adult men and women 20 years of age and older currently residing in South Korea, were proportionally selected by gender and age based on census data. The sample households were distributed according to the ratio of houses and apartments for each cluster (metropolis, city, and town). The final respondents were recruited by extracting 229 clusters from 15 provinces with a stratified cluster sampling method. The final response rate was 80.0%. Missing values of survey questions for key analytical variables were excluded using a pairwise method.

Analytical framework {#Sec4}
--------------------

The contextual multilevel models employed in this study attempt to identify the effects of social integration on individual health status. We adopted a multilevel proposition, what is referred to here as a contextual multilevel approach, which shows the effect of the macro-level variable z on the micro-level variable y while controlling for the micro-level variable x \[[@CR22]\]. The contextual multilevel approach permits a simultaneous examination of how individual- and group-level variables are related to individual-level health outcomes using community-level predictors. It accounts for the possibility of a residual correlation between individuals within groups and enables an examination of between-group variability and the factors associated with it \[[@CR22], [@CR23]\].

Measures {#Sec5}
--------

The contextual effects model of this study is based on Blakely and Subramanian \[[@CR24]\]. We used two types of indicators which show the integrative characteristics of community-level contextual effects. An aggregate indicator refers to the effect of a derived group-level variable on an individual-level outcome (e.g., mean educational attainment). An integral indicator refers to the effect of group-level variables that can apply to any situation involving lower-level units nested within higher-level units (e.g., gross regional domestic product; GRDP) \[[@CR23], [@CR25]\]. We employed the ratio of one-person households (ROPH) and the total fertility rate (TFR) as aggregate indicators and the number of four (murder, robbery, theft, violence) major crimes (NFMC), the number of beds in medical institutions per 1000 people (NBMI), and GRDP as integral indicators.

### Dependent variable {#Sec6}

The health outcome of this study is the self-rated health (SRH) status of residents. Respondents were asked to rate their own general health status on a ten-point Likert-type scale ranging from very good (10) to very bad (1) when responding to the question "How is your health in general?" The answers were eventually grouped into two categories. Respondents reporting 1 to 5 points for self-rated health status were coded as 1 and were considered as the low-SRH group, while those reporting 6 to 10 points self-rated health status were coded as 0 and were considered as the high-SRH group. In prospective studies, this general health question has been validated as a good predictor of morbidity and mortality, with a differential relationship between consecutive categorical ratings of SRH and the probability of mortality \[[@CR26], [@CR27]\].

### Independent variables {#Sec7}

Individual-level variables: Four dimensions of structured tools developed to measure social quality were used \[[@CR28]\]: social communication, political participation, social participation as a form of neighborhoods and organizations, and social inclusion as a type of in- and out-of-network. Social participation (SP) refers to the degree of informal ties by which an individual is connected to his community \[[@CR29]--[@CR31]\], and social inclusion (SI) has been developed as a proxy for social efficacy \[[@CR32]\]. All other variables were used in the Korean General Social Survey (KGSS; <http://kgss.skku.edu/>).

Community-level variables: Indicators were collected based on the European social quality (SQ) frame by Maesen and Walker \[[@CR33]\]. This frame points out four conditions of a good society: socio-economic security, social cohesion, social inclusion and social empowerment, and proposes ninety-five sub-indicators. Based on this frame, we systematically collected usable indicators from 230 local governments in South Korea. The indicators were primarily collected from the central government statistics portal, which provides social indicators to local governments. The secondary sources were major public organizations followed by the Korea Public Information Disclosure System (<https://www.open.go.kr>). The portals used to collect indicators were the Korean Statistical Information Services (<http://kosis.kr>), the Local Administration Integrated Information System (<http://www.laiis.go.kr>), and the National Geographic Information Institute (<http://nationalatlas.ngii.go.kr>). We also used the expanded national database from the Ministry of Public Administration and Security, Ministry of Health and Welfare, Ministry of Culture, Sports and Tourism, the National Police Agency, the National Election Commission, the Health Insurance Review & Assessment Service, the Korea Education Development Institute, and the Korean Film Commission. Under the principles of conceptual suitability, clarity, reliability, consistency, changeability, and comparability, 81 indicators collected in total. Five indicators were selected using the Delphi method \[[@CR7]\]. The variables representing social integration are the total fertility rate and GRDP, and the variables representing social disorganization are the number of four major crimes and the ratio of one-person households.

### Standardization of Indicator {#Sec8}

The indicators selected were transformed by the imputation of missing values, ESS (the European Social Survey) standardization, and GIS (Geographical Information System) transformation. First, the following were considered for missing values: 1) when there were no data from the year under examination, they were substituted with data from the previous year; 2) when there were no data from the previous year, they were substituted with data from the year before that; and 3) in other cases, the data were substituted with the average values for the province in which the region under examination was located. However, when the average values were simple sums, they were substituted with 1/n of the number of regions; additionally, when they were rate values, they were used in their entirety. Indicators were inputted after two-stage computations were calculated. First, we standardized the z-score of each indicator with the transformation formula of the European Social Survey in order to unify the units of measurement and form a normal distribution. The ESS methods enable us to minimize the bias of outlier observations as well as model complexity by transforming an indicator's minimum and maximum values into 0 and 10, respectively, and its average into approximately 5 (<http://essedunet.nsd.uib.no>). $$\documentclass[12pt]{minimal}
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The medical resource factor consisted of two measures. The number of physicians is the aggregate number of certified physicians per 1000 people in a certain region. The number of general hospitals was computed by utilizing the GIS method so that we could take into consideration the availability of hospitals in neighboring regions to measure medical accessibility.

*The GIS-based number of general hospitals = the number of general hospitals in a certain region + (the neighboring region's number of general hospitals / the number of neighboring regions) + (the secondary neighboring region's number of general hospitals / the number of secondary neighboring regions).*

For example, suppose that there are three general hospitals in region *X*; at the same time, six general hospitals are in four neighboring regions and eleven general hospitals are in seven secondary neighboring regions. By substituting figures into the above formula, 3 + (6/4) + (11/7), we get a value of 6.07. This is the number of GIS-based hospitals in region *X*.

### Potential confounders {#Sec9}

The individual-level confounders were gender, age, annual income, educational attainment, and district type (metropolis, city, and town). The community-level confounders were the number of beds in medical institutions per 1000 people.

Statistical analyses {#Sec10}
--------------------

The unconditional slope and conditional model of the multilevel model were devised for binary variables using the Bernoulli response and logit link respectively. Based on this model, the relationships between social integration/disorganization and low-SRH status at the individual and community levels were reviewed for statistical significance even after controlling for the relevant covariates.

### Level 1 model (group-mean centering) {#Sec11}
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Note: SC: social communication; PP: political participation; SP_N: social participation (neighbors); SP_O: social participation (organizations); SI_in: social inclusion (in-network); SI_out: social inclusion (out-of-network).

### Level 2 model (grand-mean centering) {#Sec12}
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Note: Hospital: the number of beds of medical institution per 1000 people; GRDP: gross regional domestic product; TFR: the total fertility rate; CRIME: the number of four major crime; SINGLE: the ratio of one-person households.

In the logistic models, we calculated the intra-class correlation (ICC) using the formula σ^2^/(σ^2^ + 3.29), where σ^2^ is the area-level variance. The estimated size of the ICC based on the above model was 4.79%. The effect size was 0.22 (Nagelkerke value). The analysis procedure proceeded in the following order: descriptive statistics, factor and reliability analyses, and hierarchical generalized logistic regression. In the multilevel analysis, model 1 was the unconditional model, model 2 the unconditional slope model, and model 3 accounted for community-level and individual-level effects of social integration and disorganization. All analyses were conducted using HLM for Windows v.7.0.

Ethics statement {#Sec13}
----------------

This project was approved by the institutional review board of Dongduk Women's University, Seoul, Korea (Sep 24, 2019; DDWU1909--01). Subjects provided written informed consent to participate in this study. No information that can publicly identify individual participants was collected during the data collection process.

Results {#Sec14}
=======

Descriptive statistics of the sample {#Sec15}
------------------------------------

The sample consisted of 48.4% men and 51.6% women (Table [1](#Tab1){ref-type="table"}). At the individual level, 59.2% were aged from 30 to 49, 65.1% reported graduating from college, 49.3% earned from USD 10000 K to 39,999 K and 38.0% perceived their SRH status as low or very low. At the community level, the average numbers of hospital beds were 14.87 (±9.81) per 1000 and the average of GRDP was 7166 K per city districts. The average of total fertility rate was 1.16 (±0.262), the average numbers of the four major crimes was 2069.7 (±2128.5), and the average rate single household ratio was 30.8 (±5.2). Table 1Descriptive statistics for measures in a population-based analysis of the sampleCharacteristicsCategoriesSampleRangeMean ^a^MinMaxIndividual-level (L1, *N* = 6909) Region, %Town228233.0%City236234.2%Metropolis226532.8% Gender, %Men334148.4%Women356851.6% Age (yrs)20--29111316.1%30--39199528.9%40--49209430.3%50--59116416.8%\> = 605437.9% Educational attainmentElementary school250.4%Middle school520.8%High school168624.4%College449965.1%Postgraduate6479.4% Annual income (KRW)^b^\> 10,000 K131219.0%10,000 \~ 19,999 K81511.8%20,000 \~ 29,999 K140620.4%30,000 \~ 39,999 K118117.1%40,000 \~ 49,999 K74010.7%50,000 \~ 59,999 K5668.2%60,000 \~ 69,999 K3314.8%70,000 \~ 79,999 K2323.4%80,000 \~ 89,999 K1352.0%90,000 \~ 99,999 K811.2%\> 100,000 K1101.6% Self-rated health statusHigh428562.0%Low262438.0%Community-level (L2, J = 229)^c^ NBMI (2017)2280.0267.714.87 (±9.81) GRDP (2016)223287 K59,981 K7166 K (±9064 K) TFR (2017)2270.6462.0991.16 (±0.262) NFMC (2017)226813,4712069.7 (±2128.5) ROPH (2017)22918.546.030.8 (±5.2)^a^Continuous variables are presented in mean (standard deviation) and categorical variables in percent (%)^b^Equivalized annual income; KRW (Korean Won) 10,000 K = USD \$8253.82 (Feb, 2020)^c^NBMI (the number of beds of medical institution per 1000 people; GRDP (gross regional domestic product); TFR (the total fertility rate); NFMC (the number of four major crime); ROPH (the ratio of one-person households)

Factor and reliability analyses {#Sec16}
-------------------------------

According to the results of the reliability analyses, the value of Cronbach α was satisfactory, with all factors being above 0.7 (Table [2](#Tab2){ref-type="table"}). The first factor accounts for 57.24% of the variance of four items, referring to social communication. The second factor accounts for 46.59% of the variance of five items, referring to political participation. The third factor, social participation, was divided into neighborhood and organization. Social participation (neighborhood) accounted for 73.02% of the variance of the four items, and social participation (organization) accounted for 40.70% of the variance of seven items. The fourth factor, social inclusion, was divided into the in-network and out-of-network categories. Social inclusion (in-network) accounted for 49.11% of the variance of three items, and social inclusion (out-of-network) accounted for 45.57% of the variance of three items. Table 2Results of factor and reliability analyses on social integrationFactorItemFactor LoadingReliability\
(Cronbach a)123456Social CommunicationInterfamily communication0.8390.736Communication between employees0.832Communication between neighbors0.653Intergenerational communication0.625Political ParticipationPresent opinions to the government or the press0.8180.832Post any comments on the online bulletin board0.811Submit a petition0.728File a complaint with a civil servant0.705Participate in demonstrations or rally0.683Social Participation (neighborhood)Lending tools from neighbors0.9010.873Get help from neighbors0.886Have a casual conversation with neighbors0.842Visiting the neighbor unofficially0.766Social Participation (organization)Volunteer organization0.7350.821Community public organization (neighborhood associations, etc.)0.715Club (sports, leisure, culture, etc.)0.698Social gathering (reunion, hometown alumni, etc.)0.682Self-improvement groups (certification, etc.)0.659Socioeconomic organization (cooperative society, etc.)0.654Civic organization0.594Social Inclusion (in-network)The villagers get together well0.8870.841The villagers help their neighbors well0.873The villagers are reliable0.847Social Inclusion (out-of-network)Stranger0.8810.736Foreigners living in domestic0.868Neighborhood0.617Eigen-value2.0194.0952.5355.7491.8931.294The Explained Variance (%)57.2446.5973.0240.7049.1145.57

Contextual effects on the low-SRH groups: multilevel analysis {#Sec17}
-------------------------------------------------------------

The results of the HGLM analysis are shown in Table [3](#Tab3){ref-type="table"}. At the individual level, the following results of model III were obtained: the higher the level of social communication, the less likely the respondent was to belong to a low-SRH group \[aOR (adjusted odds ratio) = 0.611, 95% CI: 0.576--0.649\]. However, the higher the level of political participation, the more likely the respondent was to belong to a low-SRH group (aOR = 1.107, 95% CI: 1.046--1.170). Regarding the factor of social participation, the results for neighbors and groups differed. The higher the level of social participation in organizations, the less likely the respondent was to belong to a low-SRH group (aOR = 0.853, 95% CI: 0.806--0.905). However, the higher the level of social participation with neighbors, the more likely the respondent was to belong to a low-SRH group (aOR = 1.132, 95% CI: 1.065--1.204). For the factor of social inclusion, the higher the level of social inclusion for both in-network (aOR = 0.797, 95% CI: 0.752--0.846) and out-of-network categories (aOR = 0.687, 95% CI: 0.650--0.726), the less likely the respondent was to belong to a low-SRH group. At the community level, the results of model III showed the following: the higher the level of NBMI, the more likely the respondent was to belong to a low-SRH group (aOR = 1.071, 95% CI: 1.001--1.145). The higher the level of GRDP, the less likely the respondent was to belong to a low-SRH group (aOR = 0.917, 95% CI: 0.839--0.993). However, the higher the level of NFMC, the more likely the respondent was to belong to a low-SRH group (aOR = 1.096, 95% CI: 1.038--1.240). The higher the level of ROPH, the less likely the respondent was to belong to a low-SRH group (aOR = 0.989, 95% CI: 0.882--0.990). The community-level variables were statistically significant except for the total fertility rate in the final conditional model). Table 3Multilevel model analyses affecting low-SRH status ^a^Model\
parameterModel I\
(unconditional)Model II\
(unconditional slope)Model III\
(conditional)OR95% CIOR95% CIOR95% CILevel 1Intercept, γ~00~0.619(0.586--0.654)0.585(0.551--0.620)0.584(0.551--0.618)Social Communication0.612^e^(0.576--0.650)0.611^e^(0.576--0.649)Political Participation1.110^e^(1.046--1.170)1.107^e^(1.046--1.170)Social Participation (neighbors)1.132^e^(1.065--1.203)1.132^e^(1.065--1.204)Social Participation (organizations)0.855^e^(0.807--0.905)0.853^e^(0.806--0.905)Social Inclusion (in-network)0.798^e^(0.752--0.846)0.797^e^(0.752--0.846)Social Inclusion (out-of-network)0.689^e^(0.652--0.727)0.687^e^(0.650--0.726)Level 2^b^NBMI1.071^c^(1.001--1.145)GRDP0.917^c^(0.839--0.993)TFR0.985(0.924--1.051)NFMC1.096^c^(1.038--1.240)ROPH0.989^c^(0.882--0.990)^a^The gender, age, education, income, and residence type (city districts) of the respondents were adjusted^b^NBMI (the number of beds of medical institution per 1000 people; GRDP (gross regional domestic product); TFR (the total fertility rate); NFMC (the number of four major crime); ROPH (the ratio of one-person households)^c^: *p* \< 0.05; ^d^: *p* \< 0.01; ^e^e: *p* \< 0.001

Discussion {#Sec18}
==========

Today's major developed countries are struggling with the concept of an ideal society beyond material abundance \[[@CR34], [@CR35]\]. Even if a country is economically rich, various social pathologies may arise due to relative inequalities among individuals \[[@CR36]--[@CR39]\]. In other words, a good society cannot be explained in terms of material things. In a similar vein, if GDP rises above a certain level, life expectancy rarely increases \[[@CR40], [@CR41]\]. Therefore, it is necessary to increase the healthy life span and reduce health inequalities among socioeconomic groups. This study examined what characteristics of society can contribute to reducing an individual's low health status. Similar to what is known as Durkheim's distinction between mechanical and organic solidarity, we explored contextual models that affect an individual's health by collecting integral and aggregate variables that can reveal the unique effects of a community. This study uncovered two facts.

First, the effects of social integration and disintegration on the health of the population should be assessed in a multifaceted manner. In this study, where social integration was measured in a variety of conceptual constructs, political participation was associated with low health status. However, social participation showed contradictory results depending on whether the target of the relationship was a neighbor or an organization. Therefore, it is difficult to conclude that it is beneficial or harmful to health with only certain aspects of social integration or disintegration. However, an inclusive attitude toward social relations within and outside the individual's network was consistently linked to a lack of good health. This is in line with previous studies that explored the benefits of social integration \[[@CR41], [@CR42]\]. Therefore, it is necessary to categorize various aspects of social integration and disintegration to classify the dimensions that are beneficial to the health of the population and those that are harmful.

Second, communities appear to be changing in favor of individual freedom over integration. According to the data in this study, an area with a large number of beds was 1.071 times more likely to be unhealthy. This appears to reflect the tendency of older people and patients to live in better medical facilities and to have access to better infrastructure. In addition, the higher the GRDP is, the lower the probability becomes of an unhealthy individual living in the area, by 0.917 times. Material abundance is a predictor that affects a person's health in the community while also affecting the individual. However, while adjusting these two variables, the two types of social disintegration variables moved in the opposite direction. First, a high number of crimes, the classic indicator, was 1.096 times more likely to be worse with regard to the subjective health of individuals living in such an area. This is consistent with previous studies in that the rate of crime and/or the number of crimes, important variables for social disorganization, still have a negative effect on the health of individuals living in the community \[[@CR43], [@CR44]\]. However, it is interesting to note that the higher the proportion of single-person households in the community is, the less likely it is that the subjective health status of individuals living in the area is worse, by 0.989 times. This suggests, in contrast to previous studies, that social integration and social cohesion may at times not be beneficial to an individual's health. Therefore, a further cross-national study is needed to determine whether our findings are valid only in the context of Korean society.

In countries such as Korea which have entered an era of ultra-low birth rates, the proportion of single-person households who do not voluntarily marry is high \[[@CR45]\]. Existing social capital studies have tended to regard social networks as unconditionally positive \[[@CR46], [@CR47]\]. However, sometimes the pain, disadvantage, or fatigue from a relationship can outweigh the benefits \[[@CR48], [@CR49]\]. Therefore, in order for social integration to benefit an individual's health, it must be based on healthy and beneficial social relationships. In addition, because there are many online communities in the internet age, relationships based on face-to-face contact may not be necessary \[[@CR50]--[@CR52]\]. Rather, people become more cautious in establishing social relationships, which can result in the dissolution of familyism.

This study has several limitations because it is an exploratory study. First, it cannot examine all variables that reveal social integration and disintegration. Therefore, more follow-up studies are necessary to understand this structural mechanism. Second, because the community was classified based on an administrative classification scheme, there is a limit when attempting to grasp the actual meaning of the individual qualitative relationship. Third, we used multilevel cross-sectional data to analyze only associations, not causation. Although the data used random-effects models to explain heterogeneity among regions, it was impossible totally to control qualitative heterogeneity among the 229 communities, which may have resulted in bias involving the estimated coefficients of the regression model. Further international comparative studies are needed to increase the internal and external validity of this study. Therefore, more sophisticated modeling is needed to discuss contextual effects that affect individual health. Nevertheless, this study is meaningful in that it attempts to grasp the integrative and/or disintegrative characteristics that affect the health of individuals in a rapidly changing society.

Conclusion {#Sec19}
==========

In summary, many studies have shown that various social integration variables represented by social capital are beneficial to communities, including collective health. However, the rapid decline in fertility rates and the breakup of familyism in developed countries require a new approach to social disintegration, but the literature is insufficient. We explored the contextual effects of social integration and social disintegration on the health of individuals. The results showed that at the individual level, the higher the inclusive attitude of in- and out-of-networks, after adjusting for potential confounders, the less likely the respondent belongs to the unhealthy group. At the community level, the higher the proportion of single-person households in a community after adjusting for potential confounders, the less likely the respondent belongs to the unhealthy group. Thus far, social integration has been preferred, with the positive aspects of social capital being emphasized. However, this study shows that in some cases, social disintegration can instead positively influence an individual's health. Therefore, further studies of the various conditions of social context effects on health are necessary.
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